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$\mathrm{M}\mathrm{T}\mathrm{P}_{2}(\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2})$ 22 3 {
\nabla ’
3.1 32 [ 3.3
2.2 $\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ (generalized




(5.1 ) (5.2 )
2 $\mathrm{T}\mathrm{P}_{2}$ ( $\mathrm{t}\mathrm{o}\mathrm{t}\mathrm{a}1$ positivity of order 2)
$\mathrm{A}\mathrm{a}$ [ 1
{
Stoyan [27], Ross [26]
2.1 [
[ $\mathrm{A}$ ‘







$X,$ $\mathrm{Y}$ $f_{X}(x),$ $f_{\mathrm{Y}}(x)$ $x\geq y$
$f_{X}(y)f_{\mathrm{Y}}(x)\leq f_{X}(x)f_{\mathrm{Y}}(y)$ $X$ $\mathrm{Y}$
$X[succeq] \mathrm{Y}$
$\frac{f_{X}(x)}{f_{\mathrm{Y}}(x)}$
2 $X,$ $\mathrm{Y}$ $X$ $\mathrm{Y}$
$\frac{f_{X}(x)}{f_{\mathrm{Y}}(x)}$ $x$
2 $X,$ $\mathrm{Y}$
1 $(s, t]_{\text{ }}(u, v](s\leq u, t\leq v)$
$\frac{\mathrm{P}\mathrm{r}(X\in(u,v])}{\mathrm{P}\mathrm{r}(\mathrm{Y}\in(u,v])}\geq\frac{\mathrm{P}\mathrm{r}(X\in(s,t])}{\mathrm{P}\mathrm{r}(\mathrm{Y}\in(s,t])}$ (1)
’ $|\begin{array}{llll}\mathrm{P}\mathrm{r}(X \in(u,v]) \mathrm{P}\mathrm{r}(\mathrm{Y} \in(s,t])\mathrm{P}\mathrm{r}(X \in(u,v]) \mathrm{P}\mathrm{r}(\mathrm{Y} \in(s,t])\end{array}|\geq 0\text{ }$ 6 $X$ $\mathrm{Y}$
$X[succeq] \mathrm{Y}$
$\mathrm{T}\mathrm{P}_{2}$ (total positivity of order 2)
(Karlin [7], Karlin and Taylor [8] )
1
1 $\{0, 1, 2, \cdots\}$ \mu =( , $\mu_{1},$ $\mu_{2},$ $\cdots$ )
$S$
$S=$ {\mu =( , $\mu_{1},$ $\mu_{2},$ $\cdots$ ) $| \mu_{s}\geq 0(s=0,1,2, \cdots),\sum_{s=0}^{\infty}\mu_{s}=1\}$ (2)
$S$ 2 $\mu,$ $\nu$ $\mu\succ\nu$
$s,$ $s’(s\leq s’, s, s’=0,1,2, \cdots)$ $\mu_{s’}\nu_{s}\geq\mu_{s}\nu_{s’}$ 1
$s,$ $s’$ $\mu_{s’}\nu_{s}>\mu_{s}\nu_{s’}$ $s=0,1,2,$ $\cdots$
$\mu_{s}=\nu_{l}$ $\mu=\nu$ $\mu[succeq]\nu$ $\mu=\nu$ $\mu\succ\nu$
2 $\{0, 1, 2, 3, \cdots\}$
$P=(p_{ss’})_{s,s’=0,1,2,3},\cdots$
$s,$ $s’$ $(s\geq s’, s, s’=0,1,2, \cdots)_{\text{ }}$ p $s^{\prime p_{\overline{S}S}}\geq p_{\overline{s}d}p_{\hat{S}S}$
$|_{p_{\hat{s}}}^{p_{\overline{s}}}$: $p_{\hat{s}s}p_{\overline{s}s’},|\geq 0$ $\hat{s}\leq\overline{s}$ $\hat{s},\overline{s}$ | $(\hat{s}, \overline{s}=0,1,2, \cdots)_{\text{ }}$
$\text{ ^{}\backslash }$Rk
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$|\begin{array}{ll}p_{\overline{s}s} p_{\overline{s}s’}p_{\hat{s}s} p_{\hat{s}s}\end{array}|\geq 0$
2.2 $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
$\mathrm{T}\mathrm{P}_{2}$ (total positivity of order two) $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ (multi-
variate total positivity of order two) 2
2 $(\mathrm{T}\mathrm{P}_{2})X,$ $\mathrm{Y}$ $f(x),$ $g(y)$
$f(x)g(y)\geq f(y)g(x)$ $(x\geq y)$ $X\succ \mathrm{Y}$
3 $(\mathrm{M}\mathrm{T}\mathrm{P}_{2})X,$ $\mathrm{Y}$ $k$ $f(x),$ $g(y)$
$f(x\wedge y)g(x\vee y)\geq f(y)g(x)$ $X\succ \mathrm{Y}$
$x \wedge y=(\min(x_{1}, y_{1}),$ $\cdots,$ $\min(x_{n}, y_{n}))$ $x \vee y=(\max(x_{1}, y_{1})$ ,
$\ldots,$ $\max(x_{n}, y_{n}))$ $(x=(x_{1}, \cdots, x_{n}), y=(y_{1}, \cdots, y_{n})\in R1)$
2 $X,$ $\mathrm{Y}$ $X,$ $\mathrm{Y}$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ $\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
$S$ $P(S)$ $S$





4 $S$ 2 $A$ $B$ $A\prec B$
$a\in A$ $b\in B$ $a\leq b$
5 $\mu$ $\nu$ $P(S)$ 2 2
$A$ $B$ $(A, B\in B)_{\text{ }}A\prec B$ $\mu(A)\nu(B)\leq\mu(B)\nu(A)$
1 $A$ $B$ $\mu(B)\nu(A)>\mu(A)\nu(B)$
$\mu\succ\nu$ $A\in B$ 1 $\mu(A)=\nu(A)$
$\mu=\nu$ $\mu=\nu$ $\mu\succ\nu$ , $\mu[succeq]\nu$
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5 $\mu$ $\nu$ $\mu(s)$ $\nu(s)$
5 $\mu(t)\nu(s)\geq\mu(s)\nu(t)$ $(s, t\in S, s<t)_{\text{ }}\mathrm{T}\mathrm{P}_{2}$ (
2) 2.1 5
$P(S)$ $u(\mu)$ $\mu[succeq]\nu(\nu[succeq]\mu)$
$\mu$ $\nu$ $u(\mu)\geq u(\nu)(u(\mu)\leq u(\nu))$
$\mu$
( )
1 $\mu$ $\nu$ $P(S)$ 2 $\mu[succeq]\nu$
$(S\cross S, B\cross B)$ $\delta$
$A\in B$ $\delta(A\cross S)=\mu(A)$ $B\in B$ $\delta(S\cross B)=\nu(B)$
$\delta(\{(s, t)|(s, t)\in S\cross S, s\geq t\})=1$
$\text{ }1$ \mu &\mbox{\boldmath $\nu$} $\text{ _{ }}P(S)$ 2 $\mu[succeq]\nu$
$h$ : $Sarrow R_{+}$ $B$- $\int_{S}h(s)d\mu(s)\geq\int_{\mathrm{S}}h(s)d\nu(s)$
$S$ $S^{n}=. \prod_{1=1}^{n}S$ $B^{n}=. \prod_{1=1}^{n}B$
$S^{1}=S$ $B^{1}=B$
$\mu_{n}$




$= \{\mu_{n}|\int_{S^{n}}\mu_{n}(ds^{n})=1,$ $\mu_{n}(B^{n})\geq 0,$ $(B^{n}\in B^{n})\}$ (4)
$B^{n}$
6 $S^{n}$ 2 $A^{n}= \prod_{1=1}^{n}.A$: $B^{n}= \prod_{1=1}^{n}.B$: $A:,$ $B:\subset S,$ $i=$
$1,$ $\cdots,$ $n$ $A^{n}\prec B^{n}$ $A_{:}\cap B_{:}=\emptyset$ $A_{:}\prec B_{:}$
$i=1,$ $\cdots,$ $n$
$B^{n}$
$\vee$ $\wedge$ 2 $S^{n}$ 2 $A^{n}=\Pi_{=1}^{n}.\cdot A$:
$B^{n}=\Pi_{1=1}^{n}.B$: $i=1,$ $\cdots,$ $n$ $A_{:}\prec B_{i}$
$A_{i}\vee B_{i}=B_{\dot{l}}$ $A_{:}\wedge B_{\dot{l}}=A$: 2 $A^{n}$ $B^{n}$
$A:,$ $B:\subset S$ $i=1,$ $\cdots,$ $n$ $A_{:}\cap B_{\dot{l}}=\emptyset$ $A^{n}$ $B^{n}$
$\wedge$ $A^{n}\vee B^{n}=\Pi_{\dot{l}=1}^{n}A:\vee B_{:},$ $A^{n}\wedge B^{n}=\Pi_{\dot{l}=1}^{n}A:\wedge B_{:}$
$\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
7 $(\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2})\mu_{n}$ $\nu_{n}$ $(S^{n}, B^{n})$ 2
$A^{n}= \prod_{i=1}^{n}A_{i}$ $B^{n}= \prod_{\dot{\iota}=1}^{n}B_{\dot{l}}$ $i=1,$ $\cdots,$ $n$ $A^{n},$ $B^{n}\in$
$B^{n},$ $A:,$ $B:\subset S,$ $A:\cap B_{:}=\emptyset$
$\mu_{n}(A^{n}\vee B^{n})\nu_{n}(A^{n}\wedge B^{n})-\mu_{n}(A^{n})\nu_{n}(B^{n})\geq 0$ , (5)
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1 $A^{n}$ $B^{n}$ $\mu_{n}(A^{n}\vee B^{n})\nu_{n}(A^{n}\wedge$
$B^{n})>\mu_{n}(A^{n})\nu_{n}(B^{n})$ $\mu_{n}\succ\nu_{n}$
$A^{n}\in B^{n}$ (
$\mu_{n}(A^{n})=\nu_{n}(A^{n})$ 1 $\mu_{n}=\nu_{n}$ $\mu_{n}=\nu_{n}$
{ $\mu_{n}\succ\nu_{n}$ \mu n\succeq \mbox{\boldmath $\nu$}




$\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ 2 ( 2 3) $X_{s}$ \leq
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ FKG $\mathrm{A}\mathrm{a}$
$\grave{\grave{1}}$
(Fortuin, Kasteleyn and Ginibre[5], Preston[24]etc)
$\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ 1 $\backslash \backslash \backslash$
2
2 $\mu_{n}$ $\nu_{n}$ $P(S^{n})$ $\mu_{n}[succeq]\nu_{n}\text{ }$ $\mu_{n-1},$ $\nu_{n-1}$
$\mu_{n-1}(A^{n-1})=\mu_{n}(A^{n-1}\cross S)$ $\nu_{n-1}(B^{h-1})=\nu_{n}(A^{n-1}\cross S)$ $\mu_{n}$
$\nu_{n}$ ( $A^{n-1}\cross S,$ $B^{n-1}\cross S\in S^{n-1}$ $\cross$ S=S9
$\mu_{n-1}(A^{n-1}\vee B^{n-1})\nu_{n-1}(A^{n-1}\wedge B^{n-1})-\mu_{n-1}(A^{n-1})\nu_{n-1}(B^{n-1})\geq 0$
$S\cross S$ $D=\{(s, t)|s<t, s, t\in S\},$ $E=\{(s, t)|s=$
$t,$ $s,$ $t\in S\}$ $F=\{(s, t)|s>t, s, t\in S\}$ 3 [ #
$\mu_{n-1}(A^{n-1})\nu_{n-1}(B^{n-1})=\int_{\mathrm{S}\mathrm{x}\mathrm{S}}\mu_{n}(A^{n-1}, ds)\nu_{n}(B^{n-1}, dt)$
$=$ $\int_{D}\{\mu_{n}(A^{n-1}, ds)\nu_{n}(B^{n-1}, dt)+\mu_{n}(A^{n-1}, dt)\nu_{n}(B^{n-1}, ds)\}$
$+ \int_{E}\mu_{n}(A^{n-1}., ds)\nu_{n}(B^{n-1}, dt)$
$\mu_{n-1}(A^{n-1}\vee B^{n-1})\nu_{n-1}(A^{n-1}\wedge B^{n-1})$
$=$ $\int_{D}\{\mu_{n}(A^{n-1}\vee B^{n-1}, ds)\nu_{n}(A^{n-1}\wedge B^{n-1}, dt)$
$+\mu_{n}(A^{n-1}\vee B^{n-1}, dt)\nu_{n}(A^{n-1}\wedge B^{n-1}, ds)\}$
$+ \int_{E}\mu_{n}(A^{n-1}\vee B^{n-1}, ds)\nu_{n}(A^{n-1}\wedge B^{n-1}, dt)$
2 $D$ $E$ \leq
$(s, t)\in E$ $s=t$ $(A^{n-1}\vee B^{n-1}, s),$ $(A^{n-1}\wedge B^{n-1}, t)\in B^{n}$ 1 $\text{ }$
$E$
$\text{ }$ (5) $\mu_{n}(A^{n-1}\vee B^{n-1}, s)\nu_{n}(A^{n-1}\wedge B^{n-1}, t)\geq\mu_{n}(A^{n-1}, s)\nu_{n}(B^{n-1}, t)$
$S\cross T\subset D=\{(s, t)|s<t, s, t\in S\}$
$\mu_{n}(A^{n-1}\vee B^{n-1}, S)\nu_{n}(A^{n-1}\wedge B^{n-1}, T)$
$+$ $\mu_{n}(A^{n-1}\vee B^{n-1}, T)\nu_{n}(A^{n-1}\wedge B^{n-1}, S)$
$\geq\mu_{n}(A^{n-1}, S)\nu_{n}(B^{n-1}, T)+\mu_{n}(A^{n-1}, T)\nu_{n}(B^{n-1}, S)$ (6)
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$S\cross T\subset D$
$\mu_{n}(A^{n-1}\vee B^{n-1}, T)\nu_{n}(A^{n-1}\wedge B^{n-1}, S)$ $\geq$ $\mu_{n}(A^{n-1}, S)\nu_{n}(B^{n-1}, T)$ ,
$\mu_{n}(A^{n-1}\vee B^{n-1}, T)\nu_{n}(A^{n-1}\wedge B^{n-1}, T)$ $\geq$ $\mu_{n}(A^{n-1},T)\nu_{n}(B^{n-1}, T)$ .
‘
$\mu_{n}(A^{n-1}\vee B^{n-1}, S)\nu_{n}(A^{n-1}\wedge B^{n-1}, S)$ $\geq$ $\mu_{n}(A^{n-1}, S)\nu_{n}(B^{n-1}, S)$
$\mu_{n}(A^{n-1}\vee B^{n-1},T)\nu_{n}(A^{n-1}\wedge B^{n-1}, S)$ $\geq$ $\mu_{n}(A^{n-1}, T)\nu_{n}(B^{n-1}, S)$
$\mu_{n}(A^{n-1}\vee B^{n-1}, S)\nu_{n}(A^{n-1}\wedge B^{n-1},T)\mu_{n}(A^{n-1}\vee B^{n-1}, T)\nu_{n}(A^{n-1}\wedge B^{n-1}, S)$
$\geq\mu_{n}(A^{n-1}, S)\nu_{n}(B^{n-1},T)\mu_{n}(A^{n-1}, T)\nu_{n}(B^{n-1}, S)$
Preston[24] 2 (6)
3 $\mu_{n}$ $\nu_{n}$ $P(S^{n})$ $\mu_{n}[succeq]\nu_{n}$
$(S^{n}\cross S^{n}, B^{n}\cross B^{n})$ $\delta$ $A^{n}\in B^{n}$ $\delta(A^{n}\cross S^{n})=$
$\mu_{n}(A^{n})$ $B^{n}\in B^{n}$ $\delta(S^{n}\cross B^{n})=\nu_{n}(B^{n})$
$\delta$({( $s^{\mathrm{n}}$ , tn)|(sn 7) $\in S^{n}\cross S^{n},$ $s^{n}[succeq] t^{n}\}$ ) $=1$
$n$ $n-1$
$\mu_{n-1}$ $\nu_{n-1}$ $\mu_{n}$ $\nu_{n}$ 2
$(S^{n-1}, B^{n-1})$
$\mu_{n-1},$ $\nu_{n-1}$
$\tilde{\delta}_{n-1}(A^{n-1}\cross S^{n-1})$ $=$ $\mu_{n-1}(A^{n-1})$ $A^{n-1}\in B^{n-1}$ (7)
$\tilde{\delta}_{n-1}(S^{n-1}\cross B^{n-1})$ $=$ $\nu_{n-1}(A^{n-1})$ $B^{n-1}\in B^{\mathrm{n}-1}$ , (8)
$\tilde{\delta}_{n-1}(\{(s^{n-1}, t^{\mathrm{n}-1})|(s^{n-1}, t^{n-1})\in S^{n-1}\cross S^{n-1}, s^{n-1}\succ t^{n-1}\})=1$ . (9)
$(S^{n-1}\cross S^{n-1}, ?^{-\sim}\cross?^{-1})$ $\tilde{\delta}_{n-1}$
$B^{n-1}$ 2 $A^{n-1}$ $B^{n-1}$ $A^{n-1}=\Pi_{1=1}^{n-1}.A:,$ $B^{n-1}=$
$\Pi_{\dot{\iota}=1}^{n-1}B$: $A_{:}\prec B_{1}$. $(i=1, \cdots, n-1)$ $\mu_{n-1}(A^{n-1})\neq 0$
$\mu_{n-1}(B^{n-1})\neq 0$ $A,$ $B\in B$
$\hat{\mu}_{A^{n-1}}$ $=$ $\frac{\mu_{n}(A^{n-1}\cross A)}{\mu_{n-1}(A^{n-1})}$, (10)
$\hat{\nu}_{B^{n-1}}$ $=$ $\frac{\nu_{n}(B^{n-1}\cross B)}{\nu_{n-1}(B^{n-1})}$ , (11)
$\mu_{n}(A^{n-1}\cross A)$ $=$ $\hat{\mu}_{A^{n-1}}(A)\mu_{n-1}(A^{n-1})$ , (12)
$\nu_{n}(B^{n-1}\cross B)$ $=$ $\hat{\nu}_{B^{n-1}}(B)\nu_{n-1}(B^{n-1})$, (13)
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$\hat{\mu}_{A^{n-1}’}\hat{\nu}_{B^{n-1}}$ $(S^{1}, B^{1})=(S, B)$
$\hat{\mu}_{A^{n-1}}[succeq]\hat{\nu}_{B^{n-1}}$
$A\prec B$ $A,$ $B\in B$
$\hat{\mu}_{A^{n-1}}(A)\hat{\nu}_{B^{n-1}}(B)-\hat{\mu}_{A^{n-1}}(B)\hat{\nu}_{B^{n-1}}(A)\leq 0$ (14)
(10) (11) (14)
$\mu_{n}(A^{n-1}\cross A)\nu_{n}(B^{n-1}\cross B)-\mu_{n}(A^{n-1}\cross B)\nu_{n}(B^{n-1}\cross A)\leq 0$
$A\prec B,$ $(A^{n-1}\cross B)\vee(B^{n-1}\cross A)=A^{n-1}\cross A$ $(A^{n-1}\cross B)\wedge$
$(B^{n-1}\cross A)=B^{n-1}\cross B$ $\hat{\mu}_{n}[succeq]\hat{\nu}_{n}$
$\mu_{n}(A^{n-1}\cross A)\nu_{n}(B^{n-1}\cross B)-\mu_{n}(A^{n-1}\cross B)\nu_{n}(B^{n-1}\cross A)\leq 0$
1
$\hat{\delta}_{A^{n-1},B^{n-1}}(A\cross S)$ $=$ $\hat{\mu}_{A^{n-1}}(A)$ $A\in B$ (15)
$\hat{\delta}_{A^{n-1},B^{n-1}}(S\cross B)$ $=$ $\hat{\nu}_{B^{n-1}}(B)$ $B\in B$ , (16)
$\hat{\delta}_{A^{n-1},B^{n-1}}(\{(s, t)|(s, t)\in S\cross S, s\geq t\})=1$
$(S\cross S, B\cross B)$ $\hat{\delta}A^{n-1},B^{n-1}$
$(S^{n}\cross S^{n}, B^{n}\cross B^{n})$ $\delta_{n}$ $\delta_{n}((A^{n-1}, A)\cross(B^{n-1}, B))=$
$\tilde{\delta}_{n-1}(A^{n-1}\cross B^{n-1})\hat{\delta}(A^{n-1},B^{n-1}A\cross B)$
$\delta_{n}$ (7)
$\tilde{\delta}_{n-1}(A^{n-1}\cross S^{n-1})=\mu_{n-1}(A^{n-1})$ , (15) $\hat{\delta}(A^{\mathfrak{n}-1},B^{n-1}A\cross S)=$
$\hat{\mu}A^{n-1}(A)$ $\delta_{n}(A^{n}\cross S^{n})=\delta_{n}((A^{n-1}, A)\cross(S^{n-1}, S))=\mu_{n}(A^{n})$
$\square$
2 $\mu_{n}$ $\nu_{n}$ $\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
$\mu_{n-1},$ $\nu_{n-1}$
3 1 $\mathrm{T}\mathrm{P}_{2}$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
( 4 )
$\mathrm{G}\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
k- $\varphi$ : $R_{+}^{k}arrow R+$ $x\prec y$ $x,$ $y$ [ $\varphi(X)\leq\varphi(y)$
$(\varphi(X)\geq\varphi(y))$ $x$ ( )
$x$ , y\in Rk+{ $x\prec y$ ( $i=1,2,$ $\cdots,$ $k$ [ $x_{i}\leq y$:
$x=(x_{1}, \cdots, x_{k})$ $y=(y_{1}, \cdots, y_{k})$
2 $\mu n$ $\nu_{n}$ $P(S^{n})$ $\mu n[succeq]\nu_{n}$
$h$ : Sn\rightarrow R $\int_{S^{n}}h(s)d\mu_{n}(s)\geq\int_{\mathrm{S}^{n}}h(s)d\nu_{n}(s)$
$E^{n}=\{(s, t)|(s, t)\in S^{n}\cross S^{n}, s[succeq] t\}$ $\#\mathrm{e}$ IJ
$\int_{\mathrm{S}^{n}}h(s)d\mu_{n}(s)-\int_{\mathrm{S}^{n}}h(t)d\nu_{n}(t)$ $=$ $\int\int_{\mathrm{S}^{n}\mathrm{x}S^{n}}(h(s)-h(t))d\delta_{n}(s, t)$
$=$ $\int\int_{E^{n}}(h(s)-h(t))d\delta_{n}(s, t)\geq 0$
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\sim -b.\leftarrow \leftarrow }\breve \acute \check ‘C‘‘‘\acute \supset --\mu g(‘‘x\emptyset )s’2$= \frac{\overline{\mu}_{s’}f_{s’}(x)}{\sum s0\overline{\mu}_{s}f(X),\text{ }f\overline{\overline{fi}}\text{ ^{}\frac{-s}{\Rightarrow}}\alpha^{n}\#\mathrm{e}s}\vee\supset$ $\text{ ^{}\backslash }\backslash \text{ _{ }}\backslash \mathrm{R}^{\backslash }\text{ _{}\backslash \text{ }}|_{\mathrm{c}}^{}$ $arrow \mathrm{R}^{1}\mathrm{J}$
1 $\{X_{s}\}_{s=0,1,2,\cdots,S}$ $s\leq s’(s, s’=0,1,2, \cdots, S)$ $X_{s’}[succeq] X_{s}$





{0, 1} 2 2 $p00\geq p_{10}$
Ross [25], Monahan [12] 2[
$S$ $u(\mu)$ $u(\mu)$ $\mu[succeq]$






3 $x\leq y$ $x,$ $y$ } $\overline{\mu}(y)[succeq]\overline{\mu}(x)$ $(\mu\in S)_{\text{ }}$
4 $S$ $\mu,$ $\nu$ $\mu[succeq]\nu$ $[succeq]\overline{\nu}$ $S$
$\mu$ $\nu$ { $\mu[succeq]\nu$ $\overline{\mu}(x)[succeq]\overline{\nu}(x)$ (x\in R)
3
4
4 $\{f_{s}(x)\}_{s=0,1,2,\cdots,S}$ $S$ $X_{1},$ $\cdots,$ $X_{S}$ 1
$S$ $\mu$ $\nu$ $\mu[succeq]\nu$
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$a_{s}=\mu_{s}-\nu_{S}$ ($s=0,1,2,$ $\cdots$ , S) $g(x)= \sum_{s=0}^{s}a_{s}f_{s}(x)$
$h(x)$ [ $\int_{0}^{\infty}h(x)g(x)dx\geq 0$
$h(x)$ $E_{\nu}[h(X)]= \int_{0}^{\infty}h(x)\sum_{s=0}^{s}\mu_{s}f_{s}(x)dx$








\mbox{\boldmath $\tau$} $B$ $S$ $P(\cdot|s)(s\in S)$
$S$ $S$









$x=(x_{1}, \cdots, x_{k})(\in R_{+}^{k})$
$\mu$
$\mu$ $P(\cdot|\cdot)$
$1\mathrm{h}\mathrm{o}\mathrm{e}\text{ }\backslash \mathrm{f}\mathrm{f}\mathrm{i}|\mathrm{J}\text{ }\overline{\mu}$
$B\in B$
$\overline{\mu}$ –\mu (B) $= \int_{S}P(B|s)d\mu(s)$








$R_{+}^{1}=R_{+}$ $\mathcal{X}^{1}=\mathcal{X}$ $R_{+}^{k}= \prod_{i=1}^{k}R_{+}$
$\mathcal{X}^{k}=\prod_{i=1}^{k}\mathcal{X}$ $R_{+}$ $\mathcal{X}$
$. \bigwedge_{\mathrm{D}}$
$s\in S$ $F_{k}$ (.\mapsto $(R_{+}^{k}, \mathcal{X}^{k})$
2
3 $X^{k}=\Pi_{i=1}^{k}X_{i}$ $\mathrm{Y}^{k}=\Pi_{i=1}^{k}\mathrm{Y}_{i}$ $(X^{k},$ $\mathrm{Y}^{k}\in$
$\mathcal{X}^{n},$ $X_{i},$ $\mathrm{Y}_{i}\subset R_{+},$ $X_{i}\cap \mathrm{Y}_{i}=\emptyset,$ $i=1,$ $\cdots,$ $k)$ $s,$ $t\in S$
$F_{k}(X^{k}\vee \mathrm{Y}^{k}|s\vee t)F_{k}(X^{k}\wedge \mathrm{Y}^{k}|s\wedge t)\geq F_{k}(X^{k}|s)F_{k}(\mathrm{Y}^{k}|t)$ (17)
4 $s\in S$ $P(\cdot|s)(s\in S)$
$s$ $t$ $(s<t)_{\text{ }}A\prec B$
$P(A|t)P(B|s)\leq P(B|t)P(A|s)$ (18)
$f_{k}(\cdot|\cdot),p(\cdot|\cdot)$ (17) (18) $u<v$ ( $u$ , v\in S) $f_{k}(x\wedge y|s\wedge$
$t)f_{k}(x\vee y|s\vee t)\geq f_{k}(y|s)f_{k}(x|t)$ $p(u|s)p(v|t)\geq p(v|s)p(u|t)$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
5 6 3.1
Nakai [13, 15, 17]
(Nakai[20, 21])
5 $S$ 2 $\mu,$ $\nu\in P(S)$ $\mu[succeq]\nu$ $\overline{\mu}[succeq]\overline{\nu}$
$x\in R_{+}^{k}$ $\mu[succeq]\nu$ $\overline{\mu(x)}[succeq]\overline{\nu(x)}$







$x,$ $y$ [ $\mu(x\mathrm{V}y)(s\vee t)\mu(x\triangle y)(s\triangle$
$t)\ovalbox{\tt\small REJECT}\mu(y)(s)\mu(x)(t)$ (Nakai[17])
1 2
1 $\mu_{k}$ $\nu_{k}$ $(R_{+}^{k}, \mathcal{X}^{k})$ 2 $C^{k}= \prod_{1=1}^{k}.C_{1}$. $D^{k}=$
$\Pi_{i=1}^{k}D$: 2 $(C^{k},$ $D^{k}\in \mathcal{X}^{k},$ $C_{1}.,$ $D_{\dot{*}}\subset R_{+},$ $C_{\dot{\iota}}\cap D:=$
$\emptyset,$ $i=1,$ $\cdots,$ $k)_{\text{ }}\mu_{k}(C^{k}\vee D^{k})\nu_{k}(C^{k}\wedge D^{k})-\mu_{k}(C^{k})\nu_{k}(D^{k})\geq 0$ $h$ :
R+k\rightarrow R $\int_{R_{+}^{k}}h(x)d\mu_{k}(x)\geq\int_{R_{+}^{k}}h(x)d\nu_{k}(oe)$
$\varphi(x)$ $x$ 3 1 $\Phi(s)=\mathrm{E}[\varphi(X_{s})]$
$s$ 1















$v_{n}(x)= \max\{x,$ $\int_{0}^{\infty}v_{n-1}(y)dF(y)\}$ (19)
$T_{F}(z)= \int_{z}^{\infty}(x-z)f(x)dx$ { $\text{ }$ >




‘ ’ (threshold value)
reservation wage $\mathrm{A}$ ‘
c $\beta$ Lippman and McCa11[9]
$\mathrm{P}=(P_{ij})$




$v_{n}(i, x)$ $i$ $x$
$v_{n+1}(i, x)=\mathrm{I}\mathrm{n}\mathrm{a}\mathrm{x}\{x,$ $-c+ \beta\sum_{j=1}^{s}p_{ij}\int_{0}^{\infty}v_{n}(j, y)dF_{j}(y)\}$
(1) $F_{i}(x)$ $x$ $F_{1}(x)\geq F_{2}(x)\geq$
$\ldots\geq F_{n}(x)$ (2) $k$ $\sum_{j=k}^{K}p_{ij}$ H $\mathrm{A}\mathrm{a}$
2 3















$m$ $n$ $px$ $n$
$m-n$






$\mathrm{B}.\mathrm{i}$ (Hardy, Littlewood and Polya [6])
5(Hardy ) $a_{1}\geq a_{2}\geq\cdots\geq a\text{ }\geq 0,$ $b_{1}\geq b_{Z}\geq\cdots\geq.b_{n}\geq 0$ $S_{n}$
$n$ $\max_{\sigma\in s_{n}}\sum_{\dot{|}=1}^{n}$ a:b\sigma ) $=. \sum_{1=1}^{n}a:b_{1}$.
$n$ 1




$n$ $n$ $p_{1},$ $\cdots,p_{n}$ $(p_{1}, \cdots,p_{n})$
$v(p_{1}, \cdots,p_{n})$
$v(p_{1}, \cdots,p_{n})=\int_{0}^{\infty}\max_{1\leq k\leq n}\{p_{k}x+v(p_{1}, \cdots,p_{k-1},p_{k+1}, \cdots,p_{n})\}dF(x)$ (20)







[ $S_{F}(z)=z+T_{F}(z)$ $\mathrm{I}\mathrm{J}$ $\{a_{n}.\cdot\}:=0,\cdots,n$ $i$
p $a_{n}^{1-1}.\geq a_{n-1}^{1-1}.\geq a_{n}^{1}$. ($\forall n=1,2,3,$ $\cdots,$ $\forall i=1,2,$ $\cdots$ , n)
$\{a_{n}^{\dot{l}}\}_{\dot{*}=0,\cdots,n}$
7 $(p_{1}, \cdots,p_{n})$ $x$
$a_{n}^{k}<x\leq a_{n}^{k-1}$ [ $k$ $p_{k}$
$v(p_{1}, \cdots,p_{n})\}$ $. \sum_{1=1}^{n}p_{\dot{l}}a_{n}.\cdot$
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Kawai and Mine[22] $)$
5.1
3.1
4.1 Lippman and McCa11[9]
$S$ $S$








$v_{n}( \mu)=\int_{0}^{\infty}\max\{x, v_{n-1}(\overline{\mu}(x))\}dF_{\mu}(x)$ (21)
$F_{\mu}(x)= \sum_{s=0}^{S}\mu_{s}F_{s}(x)$ $v_{1}( \mu)=\int_{0}^{\infty}xdF_{\mu}(x)$
( $|\mathrm{J}$ ) $u(x),$ $v(x)$ [ $U_{F}(u(x), g(x))$ $V_{F}(u(x),g(x))$
$U_{F}(u(x),g(x))$ $= \int_{0}^{\infty}(u(x)-g(x))^{+}dF(x)$ (22)
$V_{F}(u(x),g(x))$ $= \int_{0}^{\infty}g(x)dF(x)+U_{F}(u(x),g(x))$ (23)
$(h(x)^{+}= \max\{h(x), 0\})$ $U_{F}(u(x), g(x)),$ $V_{F}(u(x),g(x))$
$T_{F}(z),$ $S_{F}(z)=z+T_{F}(z)$
$v_{n}(\mu)$
$v_{n}( \mu)=\int_{0}^{\infty}\{(x-v_{n-1}(\overline{\mu}(x)))^{+}+v_{n-1}(\overline{\mu}(x))\}dF_{\mu}(x)=V_{F}(\mu x, v_{n-1}(\overline{\mu}(x)))$
(24)
$\{v_{n}(\mu)\}_{\{n=1,2,\cdots\}}$ (\mu \in S)
$v_{1}( \mu)=\sum_{s=0}^{s}\mu_{s}\int_{0}^{\infty}xdF_{s}(x)$ (24)

















































$v(p_{1}, \cdots,p_{n};\mu)=\int_{0}^{\infty}\max_{1\leq k\leq n}\{p_{k}x+v(p_{1}, \cdots,p_{k-1},p_{k+1}, \cdots,p_{n};\overline{\mu}(x))\}dF_{\mu}(x)(25)$
$n=1$ $v(p_{1}; \mu)=p_{1}\int_{0}^{\infty}xdF_{\mu}(x)$ o
(22) (23) $\{g_{n,:}(\mu)\}$ $(\mu\in$
$S,$ $i=1,2,$ $\cdots$ , n) $g_{n,:}(\mu)=V_{p}(\mu x, gn-1,:\varpi(x)))-U_{F}(x, g_{n-1,\dot{*}-1}(\mu\overline{\mu}(x)))$
$g_{n,0}(\mu)=\infty,$ $g_{n,n+1}(\mu)=0$ $(n=0,1,2, \cdot. .)$
$S_{n},:(\mu)=\{x|g_{n-1,:}(\overline{\mu}(x))\leq x<g_{n-1,:-1}(\overline{\mu}(x))\}$
$U_{n,:}( \mu)=.\bigcup_{k=1}^{1-1}S_{n,k}(\mu),L_{n},:(\mu)=R_{+}-U_{n,:+1}(\mu)$ $U_{n,1}(\mu)=$
$L_{n,n}(\mu)=\emptyset\text{ }U_{n,n+1}(\mu)=R_{+}$ $g_{1,1}( \mu)=\sum_{s=0}^{S}\phi_{s}\int_{0}^{\infty}xdF_{s}(x)$
$\{g_{n,:}(\mu)\}$ $(\mu\in S,$ $i=$
$1,2,$ $\cdots$ , n) (Nakai[15] . [18])
11 $n,$ $i$ $g_{n},:(\mu)$ $\mu$ $n$
$\mu\in S$ $g_{n},:(\mu)$ $i$ $i$
$\mu\in S$ $g_{n},:(\mu)$ $n$
$\{g_{n},:(\mu)\}$ 3 $S_{n+1,:}(\mu),$ $U_{n+1,:}(\mu)$
$L_{n+1,:}(\mu)$ 5 $v_{n}(\mu)$ $v_{n+1}(\mu)$




$g_{n+1,:}(\mu)$ $g_{n+1},|$. $( \mu)=\int_{0}^{\infty}h_{n+1,:}(\mu|x)dF_{\mu}(x)$ o
2 $U_{n,k+1}(\mu),$ $L_{n,k}(\mu)$
Monahan [12]. Ohnishi, Kawai and Mine [22]
$S_{n+1,:}(\mu)$ $i$
$x$





12 $\mu\in S$ $i(i=1,2, \cdots, n)$ $U_{n+1,i}(\mu)\subset U_{n,i}(\mu)$
$\mu[succeq]\nu$ ( $\mu$ , \mbox{\boldmath $\nu$}\in S) $i=1,2,$ $\cdots,$ $n+1$ $U_{n+1,i}(\mu)\subset U_{n+1,i}(\nu)$
11 12
$v(p_{1}, \cdots,p_{n};\mu)$






$v(p_{1}, \cdots,p_{n};\mu)$ $v(p_{1}, \cdots,p_{n};\mu)=\sum_{i=1}^{n}p_{i}g_{n,i}(\mu)$
11 $\{g_{n,i}(\mu)\}$
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